Diverticulosis refers to multiple pouching of the intestinal wall, as opposed to isolated phenomena, such as congenital or traction diverticula.
Pathogenesis.-Local predisposing causes are similar to those which predispose to herniation through the abdominal wall. Chief among them is probably the deposition of fat characteristic of the middle-age period. Fat is laid down in the perivascular areolar tissue, and its presence will increase the vulnerability of the bowel wall at the point of penetration of the vessels. Other predisposing causes that have been suggested are venous congestion, and the drag of the vessels in the mesentery as the bowels sag with age. There is little evidence, however, that these factors are of importance. There is some evidence occasionally of familial tendencies, but there is little of pre-existing congenital deficiency, though a few unfortunates are inveterate herniators, and combine widespread diverticulosis with diverticula of the bladder, and multiple hernias of the abdominal wall. The part played by increased pressure is difficult to assess. Sudden high pressures as in acute obstruction do not cause pouching, and even in the cadaver it is necessary to raise pressures far higher than anything likely to occur during life before pouching can be produced.
It was thought that the prolonged high pressure that presumably coexists with the spastic colon would lead to pouching, but observations over many years have not confirmed this. On the other hand, there is no evidence at all that the bowel is atonic. Most patients, but not all, suffer from constipation, but not necessarily to a severe degree.
In conclusion I should like to quote from a letter written by Sir Arthur Keith, shortly before his death, in which he says "I suspect the condition depends on the unco-ordinated action of the muscular coat". Most observers would agree with this view.
[About 40 lantern slides were shown of different cases.]
Dr. E. N. C. McAmmond (Vancouver):
The Symptomatology and Diagnosis of Diverticulitis
The word diverticulum is derived from the Latin "Diverto"-I turn aside., The culum is a diminutive suffix so that the word diverticulum literally means "a small turning aside". In Elizabethan times the term "diverticle" was applied to "houses of ill-repute", literally, "a small house of illrepute". The deleterious effect of these small houses was such that in order to preserve its health, society was forced to control and finally do away with them. The term "diverticulum" to describe the out-pouchings from the gastro-intestinal tract is thus a very apt one from the historical as well as from the etymological standpoint; for all too frequently the nefarious activity carried on in these small turnings aside is such as to result in distress, sickness and death to the whole community of cells comprising the individual. NOVEMBER "Diverticulosis" is the term used to indicate the presence of out-pouchings along the extra-luminal wall of the gastro-intestinal. tract. These out-pouchings may occur at any location but are commonest in the large intestine. 75 % of these occur at the flexure of the sigmoid colon and it is with the condition as existing here that our remarks will be confined.
The incidence of diverticulosis has never been accurately determined. Radiologists on our side of the Atlantic report that approximately 7% of barium enemas indicate the presence of sigmoidal diverticulosis, whereas a year ago, Edwards (1954) of King's College Hospital, London, reported the radiological incidence to be approximately 12 %. The real value of these statistics is not clear. I would guess that it lies in disproving the charge occasionally heard, that we on the American side of the Atlantic are always trying to do things on a bigger and grander scale than the rest of the world. Sex incidence.-Diverticulosis is found in approximately the same percentage of men as of women but we are at a loss to explain why more than twice the number of males should be afflicted with diverticulitis. Age incidence.-Though diverticulitis can occur in the young its greatest incidence is between the ages of 50 and 60, the peak being reached at 59 years. (The youngest case recorded is that of an infant 18 hours old.) Though diverticulosis is usually asymptomatic yet when one or more of these pouches becomes inflamed, then symptoms do occur and we have the condition of diverticulitis. The bout of inflammation may be in the form of a single acute attack; the episodes, however, may be recurrent; or the condition may be much less sp cta,ular and prolonged, becoming indeed, chronic.
The acute process may completely resolve and no further trouble ensue. On the other hand, abscess formation may result. The abscess may resolve also, or it may rupture into the parent bowel or into the general peritoneal cavity. Fistula formation occurs when the abscess ruptures to the exterior of the body, or internally into the bladder, very occasionally into the vagina and more commonly into other parts of the intestinal tract. The tistule may be single or multiple.
The chronic inflammatory process is largely a peridiverticulitis and can result in adhesions to the adjacent viscera or the inflammation may spread deeply into the bowel wall, resulting eventually in obstruction.
SYMPTOMATOLOGY
The symptoms of diverticulitis are dependent upon the extent of the inflammation and the type of complications. Pain in the left lower quadrant of the abdomen, flatulence, nausea, with or without vomiting, disturbance of bowel function, either constipation or diarrhoea, a low-grade fever with leukocytosis, a palpable tender sigmoid colon, compose the classical symptomatology in the acute case. The formation of pus brings an increase in the toxic signs. A tender palpable mass may form or local signs of rigidity and pain may increase. Should the abscess rupture into the general peritoneal cavity or should perforation occur, general peritonitis or fistula formation may occur.
In chronic diverticulitis the symptoms are less intense and may be overlooked for months or even years. The onset of intestinal obstruction is sometimes the first evidence of the presence of either acute or chronic diverticulitis.
The relationship of rectal bleeding to diverticulitis has recently been carefully considered by Fraenkel of Oxford (1954) . He quotes Mr. D. C. Corry, "If a middle-aged or elderly patient, apparently in fair health, has a sudden unexpected and alarmingly profuse rectal himorrhage of perhaps several pints, full investigation is likely to reveal diverticulosis of the colon and the bleeding is unlikely to continue". Fraenkel suggests that if the bleeding is secondary to diverticulitis, it will stop and ten days later three separate stools should give a negative test for occult blood. Two years ago I saw such a case:
A man 79 years of age awakened in the early hours of the morning with cramp-like lower abdominal pain and proceeded to pass a couple of pints of bright red blood. He fainted and two hours later was admitted to hospital. His general condition was fair but for the next forty-eight hours he continued to pass dark red clots accompanied by fresh bright red blood. Conservative support was given and the bleeding ceased. The patient was subsequently thoroughly investigated but the gastro-intestinal tract revealed no abnormality other than the presence of a number of diverticula in the sigmoid colon. Up to the present time he has remained healthy and asymptomatic.
Most authors indicate that bleeding may sometimes occur. Various clinics have reported from 7 % to 20 %, but it is not a predominant or constant symptom; when it does occur a neoplasm should be suspected. DIAGNOSIS
The differential diagnosis of diverticulitis includes such entities as acute appendicitis, urinary tract calculi and inflammation, pelvic inflammatory disease, benign polyps of the colon, ulcerative colitis and recently I added to my list a case of left-sided pneumatosis cystoides intestinalis. Patients with carcinoma of the colon and patients with diverticulitis fall into the same age group and the three cardinal symptoms of cancer of the sigmoid, pain in the left lower abdomen, change in bowel habit, and blood in the stool, are also commonly found in patients with diverticulitis. The differential diagnosis of carcinoma and diverticulitis is important because:
(1) In the older age group especially, if the condition is inflammatory and not neoplastic, we will be happy to carry on with medical measures for the majority of cases respond to conservative therapy.
(2) With the abdomen open, the surgeon is frequently unable to differentiate between diverticulitis and carcinoma of the colon when it is associated with marked secondary inflammatory changes. Securing biopsy material under these conditions is usually impossible. Should he decide to proceed with the extirpation of the disease, he must treat the entity as a malignant one and this involves a very extensive dissection, danger of damage to the left ureter and mobilization of the splenic flexure; the risk is thereby considerably increased over that entailed in a segmental resection preserving the inferior mesenteric artery.
(3) Should he decide to perform a transverse colostomy, without having ruled out malignant disease, the subsequent resection must take place within two or three weeks. Whereas, if carcinoma has been definitely excluded, a period of three to nine months will permit the inflammatory reaction to subside completely, making the subsequent procedure very much easier for the surgeon and minimizing the risk to the patient.
Colcock and Sass of Boston (1954) analysed the symptoms and signs in 50 patients whose final diagnosis was sigmoid diverticulitis and 50 patients who were eventually found to have carcinoma of the sigmoid or recto-sigmoid. No patient was included in this group in whom a definite diagnosis could be established digitally or by proctoscopic examination.
The occurrence of diarrhoea, the presence of abdominal mass or rectal mass and the accompaniment of rectal pain was so common to both types of cases as to be of little aid in the differential diagnosis. It was found, however, that the following symptoms were of differential significance: Sigmoidoscopy.-The evidence offered by the sigmoidoscope should not be spurned. Indeed, no barium enema should be performed without prefacing the radiological examina-tion with a procto-sigmoidoscopy. Should any growth be seen in the sigmoidoscope, a biopsy will clinch the diagnosis in most instances; but it is surprising how difficult at times it is to secure a good biopsy specimen for the cancer can be walled off by a dense inflammatory reaction. Ocasionally an infiltrating carcinoma of the linitis plastica type may prove confusing. Should the lesion lie above the reach of the sigmoidoscope, presumptive, but not conclusive evidence in favour of diverticulitis is suggested by the following findings:
(1) Increase in the sigmoidal sacculations-these shallow pouches may extend partly or completely around the bowel wall and are seen on barium enema as the irregular sawtooth margin of the so-called "pre-diverticulosis" state.
(2) Fixation of the bowel-normally the bowel at the end of the sigmoidoscope is quite pliable.
(3) Angulation of the bowel at the point where inflammation immobilizes the colon.
(4) Constriction of the lumen due to contracture of fibrous tissue.
(5) (Edema of the mucous membrane with adherent mucosal folds.
(6) The actual visualization of diverticular openings-this is a rare experience.
(7) The absence of blood in the lumen (bleeding occurs in only 8 %).
Roentgenography.-Should the barium enema show a long narrowed area in the sigmoid colon with severe spasm, as indicated by the picket-fence appearance, the diagnosis of diverticulitis is suggested. Preservation of the normal mucosal pattern favours diverticulitis.
On the other hand, a sharp clear-cut short area of narrowing with a shelving defect and loss of mucosal pattern is presumptive of carcinoma. Rowe and Kollmar (1952) in a review of English literature were able to find only 62 proven cases of carcinoma and diverticulitis existing simultaneously in the same segment of bowel and concluded that many cases have not been reported. They tabulated eight suggestive radiologic findings to differentiate carcinoma and diverticulitis: Absence of diverticula 6. Decrease of size of narrowed area on Increasing obstruction treatment 7. Flexibility at cone-shaped ends as seen Typical is a convex or "apple core" defect by a changing lumen during a single examination 8. Obstruction with demonstrable tumour Obstruction with evidence of tumour mass It should be remembered that none of these observations is pathognomonic of diverticulitis or carcinoma. Repeated examinations are necessary and if the diagnosis is not definite within a few weeks surgical intervention should be undertaken without further delay.
Thus far with our patient we have carefully considered:
(1) The history, while recalling the symptoms suggestive of each condition.
(2) We have performed careful physical examination including a digital examination of the anus and rectum.
(3) Sigmoidoscopy has ruled out a visible lesion.
(4) X-ray examination gives equivocal information. Cytology may help to elucidate the problem.
CYTOLOGIC DIAGNosIS OF CARCINOMA OF THE BOWEL
Many years ago as a medical student I heard the great New York pathologist, James
Ewing, say: "The secret of cancer lies in the metabolism of the cell and there it will remain locked for many years to come." Since then, cancer research has concentrated on the individual cell and has made some progress, however slight, towards unlocking its secrets. Cytologic studies stimulated by George N. Papanicolaou have proved their worth in the study of the physiology and the diagnosis of cancer of the female organs. The principles established by Papanicolaou have been applied to the study of cells exfoliated from the gastro-intestinal tract. From several centres have come encouraging reports claiming a consistent 90% accuracy in the diagnosis of malignant lesions of the left side of the colon. I was recently privileged to spend some time with Cyrus Rubin (1953) Of 22 pathologically proven benign lesions, 22 were correctly diagnosed by cytologic 30 922 methods, pre-operatively. By X-ray 13 were correctly diagnosed, 4 undecided and 3 were incorrectly interpreted as cancer.
Of 33 proven malignant lesions, cytology was correct in 27 and 6 were missed. By X-ray 18 correct, 4 undecided and 10 missed. All methods combined correctly diagnosed 31 of the 33 lesions as malignant. In New York City, Dr. Genevieve Bader (1952) claims a 95 % diagnostic accuracy in eventually proven cases of malignancy, there being 5 % false negative reports. Adverse criticism has come from elsewhere and Rubin believes that failures are due to inability to process and fix within a fifteen-minute period the material aspirated from the bowel. Exfoliated cells degenerate beyond recognition very quickly.
Rubin recommends the following technique: Preparation of the patient by the administration of 2oz. of castor-oil at noon on the day preceding the examination. Plain tap-water enemas until clear the night before and repeated on the morning of examination which is carried out two or three hours after the enemas.
At the examination, a litre of Ringer's solution is slowly administered with the patient in moderate Trendelenburg position By varying the position and massaging the abdomen, better distribution of the solution throughout the colon is achieved. After ten minutes the patient is placed on the proctologic table, the sigmoidoscope is inserted and the fluid available in the lower bowel is aspirated into a collection bottle. Ten drops of ovalbumin are added to each 100 c.c. prior to centrifugation which is performed at once, for a period of fifteen minutes. The supernatant fluid is decanted and a drop of Mayer's albumin is mixed with the sediment. A small amount of the sediment is deposited on a clean glass slide coated thinly with Mayer's albumin. With a second slide the material is spread in thin even smear. The smears are not allowed to dry but are fixed in a solution consisting of equal parts of ether and 95 % alcohol for a period of two hours. They are then stained by the standard Papanicolaou technique 267. Four to eight slides are prepared from each colon washing. Successful cytologic technique requires team co-operation. First of all, the material must be collected by a physician who will take the time adequately to prepare his patient and collect the aspiration material and see it is processed immediately. An organized Department of Cytology is almost obligatory, for trained technicians are needed to perform the preliminary scanning of the slides, marking the suspicious areas for the attention of the cytologist himself. In actuality the personnel and the training required compare with that necessary to operate a first-class diagnostic radiology service but, of course, much less equipment is required. It is expected that present research will eventually reduce the complexity of cyto-diagnosis of the gastro-intestinal tract and continue to increase its accuracy.
Two references will indicate the value of cytologic diagnosis.
Mr. A. B., 58 years of age, complained of pain in the left lower abdomen for a period of two weeks. Barium enema indicated the presence of a diverticulitis with one area of the bowel which did not expand completely. Recommendation was that the patient should be re-examined again in three to four weeks' time. However, cytologic investigation showed the presence of well-preserved cancer cells.
A laparotomy disclosed an adenocarcinoma of the sigmoid together with an area of diverticulitis. Another illustrative case concerns a 50-year-old male who had had a colostomy performed elsewhere because of a colo-vesical fistula. However, cytologic investigations revealed cancer cells, and the neoplasm was confirmed at operation which was immediately undertaken. Again, the patient was spared the usual waiting period.
SUMMARY
The problem is not so much to make a diagnosis of diverticulosis or diverticulitis but to be certain that any malignant disease is not masked by the presence of diverticulitis. In the difficult case we can be assisted in our final decision by:
(1) A reassessment of the patient's symptoms and re-consideration of our physical findings including sigmoidoscopy.
(2) A further consultation with the radiologist.
(3) The promise of help from the cytologist. With all the aids available, with all the scientific gadgetry that can be brought into the act, we must not forget the patient himself. A successful outcome for him is still dependent on the keen acumen and alerted experience of the observant and conscientious clinician. Diverticula of the colon are increasingly more common and the roentgenologist in my hospital tells me that 20 % of all patients past 50 years of age show some diverticula of the colon.
It is possible that our high carbohydrate diets give rise to gaseous distension and constipation. There is little wonder that our over-inflated intestinal tubes have minor "blow-outs". These small sacculations present interesting patterns in the X-ray films but we surgeons must resolve the questions of management of the dramatic complications which follow the inflammatory changes in these diverticula. Diverticulitis of the colon presents a wide variety of pathology with many variations in the resultant clinical picture. In many respects one is reminded of duodenal ulcer and its symptoms and complications. The occurrence of hkmorrhage, perforation, stenosis and perigastric abscess closely parallels the complications of diverticulitis. Diverticulitis may remain for years as an annoying, recurrent, painful disease of the large bowel which may respond in a measure to a watchful medical regimen. On the other hand it may suddenly flare into a terrifying life-destroying condition which gives but little warning of impending disaster.
A recent article by G. J. Fraenkel of Oxford, presents a very comprehensive review of the occurrence of severe haemorrhage from the bowel as the distinguishing symptom and emphasizes the fact that such an alarming haemorrhage may occur without preceding symptoms. I agree with his conclusion that the erosion of an artery in the wall or stoma of the diverticulum must have been accompanied by some inflammatory change and can rightfully be designated as a complication of diverticulitis rather than of diverticulosis. Most of these sudden heemorrhages of alarming proportions occur in elderly persons who do not tolerate blood loss. Blood transfusions must be given immediately but even when the volume loss has been restored the surgeon has to establish the site of the hlmorrhage. This is no mean undertaking for I can report a case in point. An elderly patient was admitted on the service of one of our senior surgeons with a history of massive rectal bleeding with no antecedent history of importance. After careful preparation and liberal transfusions an exploratory operation revealed what was evidently a series of mucosal varices in the ascending colon. A hemicolectomy was done and an uneventful recovery was followed by a brief period of good health. Another severe rectal bleeding occurred and the patient was readmitted, but no clue was found to indicate the site of bleeding. The remainder of the colon down to the rectum was resected and the specimen revealed an open vessel in a diverticulum in the pelvic portion of the sigmoid. The patient again made an uneventful recovery and has remained in good health except for occasional episodes of diarrhoea.
We cannot be content to treat these patients with diverticulitis expectantly for even with expert proctoscopy and barium studies of the colon, we may easily overlook operable conditions if we do not explore the abdomen.
It is the obstructive types that offer a more confusing problem. Many patients have recurrent attacks of pain, tenderness and mild obstructive symptoms which are relieved rather promptly by medical management. Their repeated recurrence places the burden of decision for operation on the surgeon-and these patients are usually not the most desirable risks for major surgery.
Even in the absence of marked obstruction but with signs of inflammatory infiltration of the bowel wall or its mesentery, a resection of the involved segment and its mesentery followed by immediate anastomosis is the method of choice.
In the presence of acute obstruction with marked abdominal distension, nasal suction and local bacteriostatics introduced intermittently through the nasal tube have been successful. In addition to the tubal introduction of bacteriostatics we employ the antibiotics intravenously coupled with solutions of glucose and saline. If the patient has a low blood protein level we make use of Amigen or some similar protein concentrate which can be given intravenously.
While we employ enemata routinely, they are not without danger, as we discovered in one of our patients. The obstruction in this patient was incomplete and a thin barium enema was given to establish the level of the lesion. The X-ray films showed that a small quantity of the barium had passed through a perforation and lay free in the peritoneal cavity. Subsequent exploration revealed the site of perforation in the sigmoid.
A similar case was that of a man about 50 years of age who developed a severe pain in the left side of his abdomen after a scout enema of barium. X-ray showed the presence of air in his retroperitoneal space on his left side which extended upward and outlined his left kidney. Subsequent exploration revealed a perforated diverticulum in the mesentery of his descending colon. Resection and primary anastomosis was done at a later date followed by an uneventful recovery.
A somewhat confusing picture has come to our attention several times and a pre-operative diagnosis is difficult to establish. I refer to those obstructions which occur when diverticulitis of the colon leads to an adhesion of a loop of small bowel. The X-ray findings are those of small bowel obstruction and the true nature of the offending lesion is not established until the abdomen is explored.
Sometimes decompression measures in the form ofcaecostomies and colostomies are imperative, and in these patients we find that a transverse colostomy with complete separation of the two stomata best serves our purpose. We rarely use a cecostomy except in very neglected patients who are in poor condition and in whom the immediate decompression with the least trauma is imperative.
A cecostomy is least suitable in patients who have fistulous tracts leading into other viscera because of its failure to divert completely the frecal stream.
A brief description of primary resection with immediate anastomosis may be of interest.
The use of sling tapes in place of rubber-covered clamps has several advantages; the soft compression of the tapes cannot crush the tissue and they remain in place without any possibility of slipping. When we have decided the extent of the bowel to be resected, we isolate the contributing blood supply and ligate the vessels without crushing the mesentery. The large bowel is then clamped at the site of resection and divided with a very sharp knife, leaving the cut ends free and uncrushed. Trauma of the cut ends which are to be used in restoring the bowel continuity is as culpable as it is in any other plastic procedure.
SUTURING
Well-placed sutures are more important than the number of sutures used. Interrupted sutures of fine silk evenly spaced with their knots on the inside result in the earliest union with little tendency to stricture or diaphragmatic result. The use of only one row of wellplaced sutures posteriorly has given us excellent results. Anteriorly a few serosal sutures are added to lessen the strain on the first row and to secure any area that seems doubtful.
POST-OPERATIVE CARE
A nasal suction catheter is kept in place for four or five days or until it is evident that no distension exists. A rectal dumb-bell or rectal tube is kept in place until the patient's bowel contents begin to pass through the rectal tube.
Antibiotics are very important during the post-operative period.
The use of bacteriostatics when the patient begins the oral intake of fluids does not seem to be of much help unless the bowels are very sluggish when the liquefying effect of these drugs may facilitate the movement of the bowel. SUMMARY It is obviously impossible to do more than suggest a few of the interesting facets of diverticulitis of the colon. I have avoided a discussion of the relationship between diverticulitis and carcinoma of the colon because of the confusion that exists in the minds of many of us. While resection of the bowel with immediate anastomosis is the ideal operation, it is not always easy to decide when this procedure should be invoked.
The important overall problem of how to lessen the occurrence of diverticula is not within the scope of this paper.
CONCLUSION
The management of diverticulitis of the colon requires a surgical team of internist, roentgenologist, proctologist, pathologist and a surgeon of wide experience in abdominal surgery. Bacteriostatics and antibiotics have made large bowel surgery a much less formidable procedure.
Nasal suction decompression has greatly facilitated surgery in the obstructive type of lesion.
Mr. Stanley 0. Aylett (London):
The Chronic Phase of Diverticulitis and Its Treatment Chronic diverticulitis may well be the end-result of the treated case of the acute or subacute condition. Resolution, instead of proceeding to completion, is interrupted and although in most cases an element of more active infection is usually present, a mainly chronic inflammatory reaction, often of gross proportion, leads to fibrosis of the bowel wall and of the peri-colic tissues (Fig. 1) . In other cases the condition may develop without any history of an acute or subacute attack, and the first indication of the presence of the disease may be the onset of one of its complications such as the development of a vesicocolic fistula.
The disease may present as a surgical problem in one of several ways. Firstly, the chronic inflammatory reaction in the affected colon may itself give rise to symptoms of such a degree that they require relief. Secondly, although the symptoms of the condition may be so minimal as to pass almost unnoticed by the patient the chronic inflammatory reaction in the wall of the bowel does not always remain quiescent and, as a result of a flare up of the infection, the disease may assume subacute or acute characteristics. These attacks may respond well to conservative treatment and revert once more to quiescence but even so, once they have occurred they, like the episodes of appendicitis in the opposite iliac fossa, are likely to recur. Such a case, therefore, will require surgical treatment for its cure. The third way in which chronic diverticulitis may present as a surgical problem is as a result of the development of one of the complications of the disease.
The treatment of a simple case of chronic diverticulitis producing symptoms, that is of a patient suffering from persistent mild pain in the left iliac fossa associated with some bowel irregularity and perhaps the passage of some mucus occasionally stained with blood, and in whom the presence of a carcinoma has been excluded by careful investigation, is but to be effective the wash-outs must be carried out efficiently. The aim of treatment is to dislodge impacted feces from the affected region of the bowel, the lumen of which is narrowed by the disease, and from the diverticula themselves, where their presence acts as a continuous source of infection. This can only be achieved by prolonged and repeated irrigations in which as much as 40 pints of fluid are often used in a single session. The nature of the fluid used is not important provided it is non-irritant to the bowel but we usually use a solution of 1 :10,000 permanganate of potash. Moreover the tube used for the irrigations must be of wide bore in order to produce a flushing effect of sufficient force and in order that the broken-down particles of feces may escape readily. We employ a No. 28 Jaques oesophageal tube and this, with each individual wash, is insinuated farther into the bowel until its end has advanced to the level of the affected region of the colon. It is often possible, if the irrigation is being carried out by a nurse skilled in the procedure, to advance the tube through the site of the disease so that the bowel above can be emptied more certainly. Such an irrigation takes about an hour to perform but only thus will irrigations prove effective, and the common method of introducing a narrow tube into the lower part of the rectum through which a wash of 2 or 3 pints of fluid is administered is of little value in clearing the feces from the bowel of a patient affected by diverticulitis.
Weight reduction.-In my experience diverticulitis is found far more frequently in the overweight patient than in the thin, and I am quite convinced of the improvement which results following weight reduction. I also consider that a roughage-free diet has no influence on the course of the disease or upon the development of any of its complications and, roughage must feature prominently in any weight-reducing regime. The improvement resulting from weight reduction is probably due to the absorption of the fat which engorges the appendices epiploice and the meso-colon in these cases so that the bowel becomes less laden and better able to develop normal peristaltic activity.
Many cases of chronic diverticulitis will remain free of symptoms following a course of the treatment suggested but should symptoms recur a further course should be instituted. A small proportion of the patients will continue to have symptoms in spite of treatment and in these resection is best advised, especially should the recurrences take on subacute or acute characteristics.
Resection of the colon in chronic diverticulitis.-In cases of chronic diverticulitis resection has hitherto been preceded by a defunctioning colostomy which is retained, often for several months before excision is undertaken. After the excision the colostomy is closed so that the patient is subjected to three operative procedures. In addition, he is subjected to the disadvantages of a colostomy for a period which may be prolonged. At the Gordon Hospital my colleagues and I have felt that in a large proportion of cases a preliminary colostomy could be avoided and that a one-stage excision with immediate restoration of continuity could be undertaken with safety provided that the bowel has been efficiently prepared by irrigations and antibiotics in the preoperative period.
In chronic diverticulitis, although there is normally an element of subacute inflammation in the more obvious chronic fibrotic reaction, the inflamed segment of the bowel, whether or not it is associated with a complication of the disease, is in most cases very localized. The colon immediately above the area involved is, apart from the fact that it may contain diverticula, normal as is likewise the large intestine, be it lowermost part of colon or uppermost part of rectum, below the affected region. Moreover, plains of cleavage between the inflamed bowel and the lateral abdominal wall or other attached structures are usually easy to identify so that the colon may be mobilized without fear of injury to other viscera. It is, of course, true that in certain cases of the disease a chronic inflammatory reaction fills the pelvis anchoring and binding together all the structures contained therein so that any dissection is quite impossible. In such cases a preliminary defunctioning colostomy is essential before undertaking the excision several months later, but in our experience these cases are in a minority.
The affected colon is mobilized in the same way as in an anterior resection and, as in this operation, it may be necessary to incise the peritoneal reflection on to the bladder and to divide the upper third of the lateral ligaments of the rectum in order to reach below the lower limit of inflammation. In such cases the lower line of subsequent transection of the bowel will cut across the upper third of the rectum. The uppermost level of spread of the disease is then identified. Usually the first part of the pelvic colon is free of disease, and this may be employed for the anastomosis. In other cases the inflammation may extend well into the descending colon and it is then necessary to mobilize the whole of the left side of the colon, including the splenic flexure, and to use the distal portion of the transverse colon for the subsequent anastomosis. We have not met with any case in which the disease has extended beyond this level thus excluding the possibility of a primary resection on this score. Another factor determines the uppermost limit of the excision. It is essential when the bowel is cut across that the line of section does not pass through a diverticulum. If the line of transection should cut across a diverticulum the subsequent line of suture would be weakened so that leakage might result. Usually it is easy to select a free zone fairly close to the area of chronic diverticulitis but in some colons the diverticula are so diffuse that it is not until the transverse colon is reached that a suitable region can be selected. In these cases therefore a left hemicolectomy will also have to be carried out, and it is a desirable operation in that it removes all those diverticula which, although not inflamed at the time of the operation, may give rise to trouble at a future date.
Mobilization of the mesocolon with its contained lymph nodes need not be extensive in resections for chronic diverticulitis as there is, of course, no need to excise the region of lymphatic drainage. It is therefore cut across as close to the bowel as is convenient and after the application of suitable clamps the affected bowel is excised.
In the subsequent anastomosis we have always employed interrupted sutures of No. 80 linen thread in approximating the outer coats of the two ends of the bowel. These will not be absorbed and with thread a closer and firmer approximation of the two layers of the bowel wall can be achieved.
If the lower limit of the excision has included the upper part of the rectum it will be found that the anastomosis, which is a difficult one as it is made in the depths of the pelvis, is made easier if all the sutures of this initial layer are inserted before they are tied (Fig. 2) . The upper open end of the pelvic or transverse colon can then be kept well clear of the pelvis so that the stitches can be inserted with greater accuracy into the fibromuscular coat of the rectal wall. In order to avoid any tangling of the threads the ends of each stitch are grasped in an artery forceps and one of the handle rings of this is passed over the end of a similar pair of longer forceps. When all the stitches have been inserted the assistant pushes the gut ends together and supports them in this position, handing to the surgeon one by one the artery forceps in which the thread ends are secured. These are then tied. The subsequent layers of the anastomosis proceed in routine fashion. 35 927 _ The abdominal wound is closed with drainage down to the site of the anastomosis, the tube being brought out of the lowermost part of the incision. I think that it is most important to bring the tube out through this site and not through a separate .:';' y; >32 1& "*' stab incision in the left iliac fossa. If the drainage is established through the latter route, that is through the left iliac fossa, the opening in the muscles of the anterior abdominal wall seals itself by muscular overlap as soon as the tube is withdrawn. If leakage should occur after the removal of the tube any fxcal material cannot escape freely on to the surface of the abdomen and trouble will  FIG. 2. -Diagram to illustrate the result. No such sealing effect takes place if draininsertion of all stitches of the initial age is established through the lower end of the posterior layer of sutures before paramedian incision and for a sufficient period of they are tied. In suturing bowel time after the removal of the tube an effective track ends deep in the pelvis the anasto-remains leading down to the site of the anastomosis. mosis is facilitated enormously by This route of drainage has been employed in this procedure.
dealing with all cases of chronic diverticulitis and their complications in which a primary resection has been undertaken. Of 33 cases so treated by my colleagues and myself without mortality 2 leaked faeces from the site of the anastomosis. The fistula so formed closed completely within a week without any ill-effect on the patient's convalescence. Figs. 3 and 4 illustrate the pre-and post-operative X-rays of two typical cases, and Figs. 5 and 6, the excised specimens.
We now come to the consideration of the complications of the disease (Table I) . Obstruc- tion to the large bowel, the result of intramural and pericolic fibrosis and cedema, may be so acute that a transverse colostomy will be required for its relief. This colostomy should divert the fxcal stream in its entirety so that no intestinal content passes through the affected region of the colon to continue infection. In order to achieve this a spur colostomy is inadequate as some of the intestinal content spills into the distal opening and, by peristaltic action, will be propelled towards the inflamed region of the colon. It is far better to sever the transverse colon completely and to exteriorize the two ends of the bowel so formed separately (Fig. 7) . The closure of this type of colostomy after the affected colon has been excised at the end of an interval of about two months is slightly more difficult than the closure of a spur colostomy, but it puts no great tax on surgical technique. If the obstruction is incomplete the aim of treatment is to relieve it by the conservative measures described previously, thus converting it into a chronic condition. The affected bowel can then be resected and end-to-end anastomosis carried out without subjecting the patient to a preliminary colostomy.
The small intestine may become involved in the pericolic inflammation of chronic diverticulitis with resultant obstruction. This may be relieved by conservative measures or by surgery, but a final cure of the condition will entail a resection of the affected colon which again can be carried out as a one-stage operation.
Vesico-colic fistula.-In dealing with most fistulous complications we again aim at curing the condition in a single operation. Thus if the complication is that of a vesico-colic fistula the affected region of the bowel is mobilized in the way I have described. Anteriorly the colon is separated from the bladder to which it is adherent and, as the dissection proceeds downwards, the communication between the two structures will be opened.
Around this fistula may be an abscess cavity but cultures taken from this after the antibiotic therapy given to the patient prior to the operation usually prove sterile. Below the fistula the separation between bladder and large intestine, continues until the lower limit of the inflamed bowel is reached and normal intestine appears. The affected colon is then excised and continuity restored.
The edges of the perforation into the bladder are then freshened and sutured, the bladder being subsequently drained by means of an indwelling urethral catheter which is retained in position for ten days.
Vagino-colic.fistula.-Here the inflammatory mass surrounding the opening between the two structures is situated very deeply in the pelvis. It is difficult to reach a portion of the bowel below the fistulous track which is free from cedema and inflammation and in such cases I think that it is probably wiser to institute a preliminary transverse colostomy and to undertake the excision of the affected region of the bowel at a future date. Cutaneous fistule associated with chronic diverticulitis.-Here a symptomless abscess may form deeply in the pelvic cavity, penetrate the pelvic floor and finally present as an ischiorectal abscess. The fistula resulting after the abscess has been incised is of the high pelvirectal type and is unlikely to close until the diseased colon is excised. In persistent fistule of this type, therefore, the possibility of its origin from an area of diverticulitis must be considered.
Fistulous communication between a segment of the colon affected by diverticulitis and another part of the bowel.-L have only come across one such case and this was only discovered as a result of a barium enema. If the small intestine is involved and the opening between it and the colon is of sufficient size diarrhoea and loss of weight are likely to be prominent symptoms of the disease. The cure of the condition is again by primary excision and closure of the deficiency in the wall of the small intestine.
HJamorrhage.-Although sometimes disregarded as a complication of chronic diverticulitis hemorrhage may be of such severity that a blood transfusion may be required.
Strangely enough the other symptom-s of chronic diverticulitis such as pain in the left iliac fossa or disturbance of bowel habit are in my experience of these cases minimal or absent. There is usually some tenderness revealed over the pelvic colon on examination but it is not until this has taken place that the patient is himself aware of this painful area. Because of the minimal symptoms associated with this complication I have never thought fit to recommend excision of the affected colon on the grounds of this complication alone.
Following treatment of the haemorrhage the patient is put on the conservative regime I have mentioned and so far we have had no cases of recurrent bleeding or of the development of other symptoms which would require excision for their cure.
Carcinoma in association vith chronic diverticulitis.-Although the two conditions are found together not uncommonly there is no direct evidence to suggest that carcinoma is a complication of the disease. Diverticulitis is so common that the coincidental finding of an associated carcinoma is bound to occur.
The problem from a surgical point of view lies in the recognition of the added disease. The symptoms to which it gives rise in its early stages are similar to those of the diverticulitis, and X-ray examination is by no means conclusive in the diagnosis of its presence. If the clinician is in doubt laparotomy must be undertaken and even then doubt may still exist. In such cases extensive and radical excision of the affected region must be undertaken as in dealing with a proven carcinoma.
